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SUMMARY

There have been numerous reports on utilizing essential oils because they
can be used for many purposes, such as aromatherapy, food costituents,
phytopharmaceutical and phytocosmetic preparations etc. Even though
relatively broad studies on the oils have been studied, antimicrobial activities

and other psychological effects are mainly focused.

Extraction of essential oils from medicinal herbs is various account to the
parts of plants and extract refining of most the region. It is different
especially but the contents are very low. It could cause to differ the
extraction activities and to develop various kinds of the products. It has been
shown that the composition of the oils obtained by a conventional steam
distillation oil 1isolation(SDE) process was quite different from that by
supercritical fluid extraction(SFE) process for many kinds of plants. However,
it has not been well investigated that the correlation between the differences
of oil compositions and their biological efficacy by simultaneously comparing
these variables, even though the extract from SFE are fairly much used in
many oil industries. According to utilizing parts of plants we have produced
various essential oils. It was difficult to make them into products because of

the decreases of the productivities and/or extractive activities.

If we were produced some essential oils from many kinds of plants by
supercritical ~ fluid extraction(SFE) process or steam distillation oil
isolation (SDE) process. Extractive yields of essential oils as well as controls
of activity and sysnergy would be able to increase gradually. However these
processes went on the examination by parennial or annual plant. It would be
necessary to achieve new technical improvements about the xylem, or
endoderm or exoderm, and fruits of bush. Most the preceding researches

were often biased by structural or component analysis of aroma ingredients.

,6,



More over they weren't spreaded only widely about the researches of aroma
ingredients or essential oils but also they had reserched very narrowly about
the biological activities and utilities.

Therefore we have tried to develope new processes and a functional food
from various sources of bush for 3 years. In the end essential oils from
Fennel fruit and truck of Foeniculum vulgare Mill, Olibanum resin, Boswellia
carteii Birew were extracted by a supereritical fluid extraction system (SFE)
and biological activities were investigated. SFE technique was applied for the
isolation and purification of nonpolar biologically active essential oils from
each samples. The quantitative analysis of essential oils was carried out by
gas chromatograthy—mass spectrometer (GC/MS). As a result, we completed
the bases of new processes and functional foods such a pouches, pills,
tablets, and granules etc. We also examined economic feasibility of the

proposed products and marketing analysis about essential oils.
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qE, 2% (psi, C) 3000~3500 psi, 35~45TC
7} A1 7+ (hour) 3hour
FZ2%(T) 60T

3

6 2 8
5 12
7
1
1. CO;y cylinder 2. Check valve 3. Filter
4. Cooling bath 5. High pressure pump 6. Safety valve
7. Cosolvent pump 8. Preheater 9. Extractor
) 11. Back pressure

10. Metering valve 12. Separator

regulator
13. Gas meter P. Pressue gauge T. Temperature indicator

Fig. 2. Schematic diagram of supercritical fluid extraction(SFE) apparatus.
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NO Component
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Fig. 3. Pictures of oils from F. Vulgare, J. Rigida, B. Carteii and E. Alatus by

SFE processes. Con. means concentrates.
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Table 3. Results of panel test for four different oils.

Overall acceptance
(0-10 scale)

Evaluation

7.2

e

o

4.5

o0

oF

8.0

6.5

,24,



) Hn H
% Xé‘rr"é:r Rl |

©
Ay
s

Ao Anet A ARAEY] AFIE M oilEY 2SS HAES Ay oby
Fig. 4, Table 43 #°] SFE F%9 Z4$ 9719 23 2

Ao ATt 183 SDE FEAA = 57HA19] & o] EEHUt &2
APl ME wmbF e 294 F3%

B
agar AFAEe] FAol tE AdE FAEAT

Fig. 4. Gas chromatogram of volatile constituents of Juniperus Rigida by

SFE system.

Table 4. Comparison of volatile constituents in SFE system and SDE

system.
Components
SFE SDE
1 Torreyol Eucalyptolcitronellol
2 Naphthalene Borneol
3 Longipinene Myrtenol
4 1H-3a, 7-Methanoazulene Spathulenol
5 Cyclohexane Caryophyllene oxid
6 1, 5 9-Cyclotetradecatriene -
7 Cyclopentanol -

D-6-Dehydroferruginolacetate -
Ferruginol -
8 2-Methoxy [9] metacyclophane -
9 Norolean—12-ene -
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Fig. 5. Gas chromatogram of volatile constituents of Foeniculum Vulgare by SFE
system.

Table 5. Comparison of volatile constituents in SFE system and SDE system.

Components

SFE SDE
1 n-Octyl acetate Camphene hydrate
2 2-Cyclohexen-1-one Elemol
3 Isobornyl acetate Spathulenol
4 1-Octanol a-plenens
5 1-Naphthalenepropanol Hexadecanoic acid
6 1, 5 9-Cyclotetradecatriene
7 Cembrene-C, Cyclohexene -
8 Verticiol, Verticellol -
9 1, 5 9-Cyclotetradecatriene
10 trans Sabinene hydrate
11 -
12 Duvatriendiol

,26‘,



Fig. 6. Gas chromatogram of volatile constituents of Boswellia Carteii by SFE

system.

Table 6. Comparison of volatile constituents in SFE system and SDE system.

Components

SFE SDE
1 1-Octyl acetate Boswellic acid
2 n-Octyl acetate Dictyopterene A
3 2-Cyclohexen—1-one 1,2-Butanediol
4 1-Bornyl acetate Hexadecanoic acid
5 1, 5, 9-Cyclotetradecatriene Olibanoresene
6 Cembrene-C -
7 Verticiol -
8 T =Y -

9 HHI FY -
10 trans Sabinene hydrate -
11 2 -
12 Duvatriendiol -

,27,



Fig. 7. Gas chromatogram of volatile constituents of Euonymus Alatus by SFE

system.

Table 7. Comparison of volatile constituents in SFE system and SDE system.

Components

SFE SDE
1 Torreyol 4-Terpineol
2 Acoradinene citronellol
3 Benzenesulfonamide 6-Butyl-1,4-cycloheptadiene
4  (+)-verticillol mannitol
5 Cyclohexane Hexanedioic acid
6 Cyclopentanol -
7 Nerolidol-Epoxyacetate -
8 1, 2-Benzenedicarboxylic acid -
9 9(1H)-Phenanthrenone -
10 Norolean—-12-ene -

Fig. 7. ¥ Table 7.& AU HAF ] 29074 FE5F gk GC-MS
4 ABZA SFE FE9 4% 10719 F8& Edo] EAlste= 2oz gl
H vk 183l SDE FEolA & 57kA19 8 Edo] wH At b 2
AL Ao E st 294 FEES ©
2] 3

7 35 o AFAES FAd tE

o9} Zo] 2XEE AT E B3 F /IR FEWHA wH AF ARY 24
@A 3 zoly ol mE I Mo A xo|7f FAHAG. ol¢ FA F=
TE&E nFHEE B dFA AtE SFE TR0l o EH3FHA ALE Hriy
o=

,28,



R Aol i 4REH) 29 FEUS 5@ 4R4EDS SDE 2%

. The extraction yield of each samples extractions by Supercritical Fluid

Extraction(SFE) and Simultaneous Distillation Extraction(SDE).

Samples SFE(%, v/w) SDE(%, v/w)
J. rigida fruit 2.7 3.4
J. rigida trunk 2.4 3.2
B. carteii fruit 3.5 3.1

o
i\
td
>,
™

Fig. 8. 72} N2 2XH F=3

2) Masking &3 2 AEEA

Q1714 9] major peakt 1,8-Cineole, 2-Oxabicyclo[2.2.2]octane, Eucalyptol(4%),
Camphor, Bicyclo[2.2.1]heptane-2-one, L-Camphor(7¥), 5-Caranol, trans,trans-
(+)-(9¥), Vulgarone B(18%)o]™, <X F&& FH7F st9S Al 1,8-Cineole,
2-Oxabicyclo[2.2.2]octane, Eucalyptol(4¥), Camphor, Bicyclo[2.2.1]heptane-2-one,
L-Camphor(79), Vulgarone B(18)H 2] Ed o] AEHEZ {FFH7 Al AX& 37|

42 & 5-Caranol(9W)d o] AlE o] QIx&wte] Fiao] Fol& Ao AlRHH,



Table. 9. Comparison of constitute of essential oils from each samples.

Artemisia princeps

Artemisia princeps
+

Boswellia Carteil

Boswellia Carteii

Components Components Components
Camphene, Bicyclo[3.1.0]hexane, B
D Bicyclo[2.2.1]heptane 6-isoprophylidene-1-methyl- 1-Octyl acetate
1,8-Cineole, B N
2) 1-Octen-3-OL 2-Oxabicyclo[2.2.2]octane, n-Octyl acetate, Acetic acid, Octyl
ester, Caprylyacetate
Eucalyptol
Yomogi alcohol, Artemisia Ketone, 2-Cyclohexen—1-one,
3) 2,5,56-trimethyl-3 3,3,6—-trimethyl-1,5-heptadien— 2-methy—-5-(1-methylethenyl)-,
., 6-heptadien-2-OL 4-one (S)- | d-Carvone |
1,8-Cineole B Bicylo [2.2.1] heptan-2-ol, 1, 7,
4) , 2-Oxabicyclo[2.2.2]octane, lfOth;?li)tlang(l:,tilin 7-trimethyl-, acetate,
Eucalyptol ’ (1S-endo)- | 1-Bornyl acetate |
Camphor 1, 5, 9-Cyclotetradecatriene,
5) Artemisia Ketone Bicyclo[2.2.1]heptane- 1, 5, 9,~trimethyl-12-
2-one, L-Camphor (1-methylethenyl)— | Neocembren A |
6) B-Thujone, Lyratol 1-Borneol, Cembrene-C, Cyclohexene
jone, Ly Bicyclo[2.2.1]heptane-2-o0l » &
Camphor . C
7) |, Bicyclo[2.2.1]heptane-2-one B1cyclo[3.1.1]h_eptane 3 Verticiol
one, 2,6,6-trimethyl-
L-Camphor
Bicyclo[3.3.1]heptane-3-one n-Octyl acetate,
8) . Octyl ester, TR sd
Pinocarvone
Caprylrylacetate
9) 5-Caranol, trans,trans—(+)- Vulgarone B S T
myrtenol, .
10) Bicyclo[3.1.1 Thept-2- Nerolidol Epoxyacetate, trans
Sabinene hydrate
ene-2-methanol
trans-Piperitol - T
1D . 9-Cyclohexen-1-ol Duvatriendiol, 19-DI-Torulosol
Phenol
12) , 2-methyl-4-(2-propenyl)—
1-(2-Propenyl)-4-Hydroxy-
3-Methoxy benzene
13) Benzene, Methyl eugenol,
1,2-dimethoxy-4-(2-propenyl)
14) trans—-Caryophyllene
Butylated Hydroxytoluene,
15) Phenol,
2,6-bis(1,1-dimethylethyl)-4-m
ethyl-
16) Spathulenol
17) Vulgarone A
18) Vulgarone B

,30,
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Fig. 9. Total ion chromatogram of essential oil from Artemisia capillaris.
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Table. 10. The results of panel test of each functional products.

Tastes

Total

Middle Low

High

15
13
11

13

J. rigida fruit
J. rigida trunk
B. carteii fruit

30

10
13

12

Ppill

13

average
J. rigida fruit
J. rigida trunk

17
14
14

30

13
12

B. carteii fruit

Granule

11

15

average
J. rigida fruit
J. rigida trunk
B. carteii fruit

16

30

12
17
15
11

8
10

Tablet

average
J. rigida fruit
J. rigida trunk
B. carteii fruit

17

30

13
12

14
17
16

Pouch

12

average

,39,
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Table 11. 24A F=23A9 717] 74l &t BAL H7}
g = 7171 T4 Al 7171 ARFA|
71 Al ) (A4 X W) £ &) 16,000,000 -
SRRt - 7,200,000
A 7] 320,000 320,000
27 16,320,000 7,520,000
Table 12. A2t AH< &g gk A4 H7}
3 = ¥s5 HI AF g5 FH AE

o = 720,000 520,000
o171 & 320,000 320,000
g 7 200,000 -
71eF B8 200,000 200,000
36,000 36,000

%l 7]
(300 kw x 1209 /kw) (300 kw x 1209 /kw)
600 Box 600 Box

A Al =
(80 ml x 303%) (80 m¢ x 303%)
200,000 200,000

ol A H]
(50,0009 x 4% (L -&A)) (50,0009 x 4% (L -&4))
4,200,000 3,600,000

w7}
(7,0009 x 600 Box) (6,0009 x 600 Box)
A A s 1,600,000 1,600,000
o] <] 1,644,000 1,244,000

,4],



A3 A pEAAY FHu 4R Ao
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1. 43W$

ot
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ol

7}

bor 24 0 AE 54

D Alxs g A2y

o

B 3

o
H

=

rr
S

o |ZFE 14 dnd] BUH SAL A8 o8 oA

7F 7+ A £21 Hep3B(hepatocellular carcinoma, human), €17+ #l¢FAlE 21 A549(Lung

184

>

carcinoma, human), 217+ $J<4A3E<2 AGS(stomach adenocarcinoma, human), 213+
=

ok Al £ 2l MCF7(brest adenocarcinoma, pleural effusion, human)< AF&3F$3 L, Al

-

A el AE FA4e dotRy] 9% AdAxEs A

embryo liver)S AFE3aL, 23 dxdE AE o AXEQA AB49, AGS,

ZEA ¥ 2] WRL6S(Human

HEL299 M 2E Abgatgdon, nmpAut 32 d%oE Hep3B, MCF7 AXE AL&34]
3, 1% Hep3B, MCF7, WRL682 DMEMHIA|E A549, AGS+= RPMI 16404} X] of| A
10% heating-inactivated FBS(fetal bovin serum)®. 2 #-3-A|A wj &3}t

2) MTT assay

MTT(3-(4,5-dimethylthiazol-2y1)-2,5-diphenyltetrazoilum bromide) assay= A ¥ U
) EZ=gole] dehydrogenaseo] 2ol&] AA Y= &4 formazanS A S E3] A XY
Aol A& FAE: dWor A9 O AE FEE 4~5 x 10" cells/ml ]
FTEE 2435 & 24 well plateo] 900 A H7Fste] 24A17F EQF vl (37T, 5% CO-)
AL A8E HFTE 02, 04, 06, 08, 1.0 mg/ml= 100 pb® F7Fsko] 48417 &<t
ChA] v Fst itk ket 5 100 p0e] MTT(50 mg/ml) &< FH7beto] 443 &<k ul
%ksle] formazane FAAIZl & DMSO 900 wZ H71ste] formazans tha] 34171
T ZF wellol Al 100 w® #3te] 96 well plated] &7 th& 540 nmoll 4] microplate

reader(Molecular Devices, THERMO max)& °]&3le] &3 == A3}

3) SRB assay

SRB (sulforhodamine Bassay® AM¥ wWildS dMse] Mol FAoly A4S

N



Aete oz A3 At AlES WRL6ES, Hep3B, MCF7(10% FBS, DMEM@®] #])

A\

gk AGS, A549(10% FBS, RPMI 1640 #j#)e] F%=Z 4~5x10'cell/m o2 96 well
plate®] Z} welloll 100pe# Z7bste] 244]3F &<t viA] (37T, 5% CO)& ¥, Z+7}+9

£

Aad HAF 5% 02, 04, 06, 0.8, 1.0mg/ml= 10002 H7tsko] 48A17F w38t
HjgFol &EE  Fol] FeAS AAsL A7 10%(w/v) TCA(tri chloroacetic acid)
1005 7Fate] 4TColA 1AZFEE MRS & FHFE 4~53] AlFste] TCAE A|A
star Aol A plateE W23 FH 7zF welldl 1%(v/v) acetic acidell %<1 0.4%(w/v)
SRBE NS 1008 H7Estar 2ol A 305 AMA AL A3tH A &2 SRB 9
Aol o- 19 acetic acid® 4~53] A& AF, :AZA1Z] Fo] 10mM Tris buffer 100pLE
H7tele] dAMAL =ojdl F 540nmoll A  microplate reader® ©] &3] THEE =
gttt
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280 AF8H M EZFE Chineses hamster lung cell(CHO V79 strain)® ©]

AELF= Ford@r Yerganian©] ¢&] o]@ hamster?] lungol A &2l o] % 2170

= Kkaryotype(chinese hamster, 2n=22)°|t}. & EdWo]YJAl &

Z=A43}7] 98] 6TG-resistant cellS 5x10° cells/mle] == 24 well platel

HEskol 24413 v § HiAlE wAEte] Fa1, oy A g9 20 ANQO
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1) #l %28 - Glutathione S-transferase =%
Ao 528 AEE FAHs7] st e F
(glutathion - S - transferase)®] A& 43It A" WA ko] =72 F

S0l Algd wEdS T E dglen, 4 FEES vUE FUbste] 37CAA

5E7F wre A7l the 714 24 1-chloro-24dinitro benzeneS 713k 3 thA] 377 o A
2% RS AT HESS 20% TCAE 7lsle] ws& F2AA 7| 9AEES & A%

AS 40nmolA FHEE 43 F oS3 o] GSTY specific activity2} 4 &S

Al
Total activity (units) = (Az40/9.6) x 3Aul4 x (3ml/0.1) x crude extract(m{)

Specific activity ( units/ml protein ) = total activity / total protein

B AAAES] AKED B 24

Zy Ago] AARI FA4=AS 98] pheochromocytoma(PC12) A ZAALFE o] 83}
At 10% FBSE g3 RPMI 16409 7] E8ixoA wddEH AXEE 0.25%
trypsin-EDTA® wj%F flask®F-E woldl ¥ 75x10* viable cells/well®] F%2 24
well platee] 900 WS HFsAc HF: 24X Fo ZF AlEE 02, 04, 06, 0.8,
1.0g/Lel =2 100uE H7Fske] 365C, 5% CO. incubatoroll A #j sttt dvH
(Olympus: IMT2-RFC, JAPAN)S °]&3ate] AR37F $ wiF7|ztel wha Alxe] A
+s BEE
np, HAAE thd ST F7F D TNF-0, IL-6 242 =4 (bicassay kit AF&)
Mono-clonal anti-mTNF-ua, IL-67} pre-coating ¢} 9+ 96-well platec] 50 02
dilution buffer® ¥ i 1 x 10" cells/ml = wjFd 2z} /H]J of AIEE H7tste] wjkst
S, ABAITE tA o ® S 50 wE EFH St FE Fol Alm Wlel EAIskE TNF-q,
)

5
IL-69F A3AIAY. A5 H7F T 37CoAA 3A1ZF 71 Hb3A17]1 & washing buffer®

43] FAste] 2@ A ¥ EZS AAAAY. Peroxidase- conjugated polyclonal
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anti-mTNF-a, IL-6 antibodyZ % 7}8to] mTNF-n, IL-69 Z& A A}t Adetx &

o EAS AAS7] $15ke] microplateE 43] A, 7] H NS 7Fsle] peroxidase<t

rl

Sujbg-S FEAA LHAAIZ & Fa4o whgS FAA7]7] flske] 100 wee] whE A
Alde Folrh wkE gA F 301 ool microplate readerg |83k 490 nmell 4]
ZAstgth w3 72 welld] cell&€ hemacytometer® o] &3t AE FZ =A3 A
=3

vh Al ZARE FE 54

A M A kS Ca¥'9} Mg? o] ¢l= PBS©| acridine orange9} ethidium bromideZ 7zt
100 pg/m7t F%E Hgch o] F &g Hu AEFEsE 5 x 10°° cells/m 7k =
AEZ AEe 100 well AT 4 wes H7HEG o] ¥ 3V E(OLYMPUS
IMT2-RFC, JAPAN)S.Z x 200, x 400uje] dj&=2 AMAEZE #Z3Fo] apotosiset

necrosis® WEFH M ¥EFE counting 33T

e N

Ab. Natural killer cell 4% 34

NK-92MI cell a-MEMB®Bj Ao 2 mM L-glutamine, 0.2 mM myo-inositol, 20 mM
folic acid, 0.1 mM 2-mercaptoethanol, 12.5% fetal bovine serum(FBS)¢} 12.5% horse
serum(Myelocult)dll 2 x 107 cells/ml9] F==Z 3 A A]A o] &3} T}

AF T AEE T-25 flaske] uHoké‘PﬂH samples Folgh ¥ SAARES AFshd
A 3~4de] A v ¥ AEE ddEste] 4T ds FAH NK-92MI cell& 24
well plated] 4~5 x 10" cells/me2 900 p® ¥F38ki 2447+ F
NS 7} plated] 100 wA  Fofsto]l wHiF 48A1%F = NK-92MI celle] SHEE

HemocytometerE ©]| &3t AAELFE Z48e] NK-92MI cell®] =S =73t}

oh. HL-60 A|32E& o] &3 #3%

A
ol

HL-60(human promyelocytic leukemia) XS 4 x 10° cells/mle HE=Z 24 well
platecll 1 ml HFsko] A wFstAnt. 2443t HA 2 wiAlE AAR § Axs 2
sto] 320 x goll A 10&%F 4 st JAHAZ v, 200 ] 0.1% Triton X-100
< ¥l 37Tl 303t S ATk dAFe] & izt 0.1% Triton X-100= 20 sue
HA 96 well plated] %713, 3 mg/mle A4-nitrophenyl phosphate’} & 50 mM
acetate buffer(pH 052 100 p¥& & 37CANA 1A 7F S<F vk& A #H Tk HEg9] XA
= 93] 0.1 N NaOH 100 w0= 3 7}3 & microplate readerZ ©]-&3Fo] 405 nmoll A
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Japan SLCell A female mice(45%, 22~24 g, ICR)E T¢3te] AL-g3tdth. A%
2 20~25TC9 £x¢ 55+10%° F#55 FAAALH, 124 2kvtt}h H 5Tt Aol ~
T A At 1/3 A% ZAdoz A9 Argsdth AlRE 18 AMRR AHE
st B2 Ayt Aste] AfF4E ATk Micet: of 157U A& HEAA

a4
AlZelA T Age] ALg%E Al ¥F+= Sarcoma 180(ATCC : CCL 8, USA)S A}

ofo rul‘ _12“,

o
=
A Th

10% FBSE 3#rg RPMI 16409 7]ZujAleA] widdl Ax2E  0.25%
trypsin- EDTAZ 81 flaskZ5E wojll & 2 x 10° cells/mouse?]

3o 50~200 pt A% E7 o] 1 ml syringeE ©]&3to] slo]2 stk Al®

3~6Y T AW FIFB0~100 mg/ke)S o] A

of E&ste] FAstEE A dMEe] HFTLEZFEH 20¥7F mouse] Al

=
= T 20-.:1‘3}‘:} =45 o, 50971#] AELS #EFe] AEE(survival

Mean survival days of treated mice
Survival rate(%) = x 100
Mean survival days of control mice

3) A

]

ui

i

flo

e Zel  Hedes wEA7IA ¥ AlRw 9<l
H ™
bl -1

o) Sy <& /\}_JEJ.’_U

=
group(standard control group), T4 5 @1 group(control

group), % F¢ F samples W<l group(treated samples group)2] 3714
To g Eydte] AeS £ttt Sample Fo #FS 50~100 mg/kge] Yo =
=

o
=
AR Aol AfiAS A

,46‘,



1) Al¥ =4 ( human normal cell, WRL 68 )

e
&

AT 1ol 7 FRORNY FE2F 217

o] TR Foste] 7} AlxF gk AS AdlesS dolr g

Table 13. Cytotoxicity of the essential oils from several plants on the human
normal cell, WRL 68
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ol
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ox.
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o
S
=

Sample Dose Cell line
(mg/ml) WRL68
0.2 5.8
0.4 6.7
L2AFUR 0.6 8.9
0.8 9.5
1.0 10.6
0.2 9.4
0.4 14.7
3| & 0.6 17.3
0.8 18.0
1.0 19.0
0.2 8.8
0.4 9.2
= & 0.6 10.4
0.8 10.3
1.0 15.1
0.2 7.3
0.4 9.2
TSR 0.6 10.8
0.8 12.1
1.0 1.4
0.2 8.6
0.4 10.3
A USR 0.6 13.0
0.8 14.3
1.0 16.3
0.2 9.7
0.4 11.6
HLLR 0.6 12.1
0.8 13.9
1.0 15.8
0.2 11.6
0.4 13.8
ELEC 0.6 13.9
0.8 16.8
1.0 18.9
0.2 10.6
0.4 12.5
& 0l 0.6 14.7
0.8 15.4
1.0 16.8
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2) 3¢t ( Breast adenocacinoma. MCF7 )

Kunooles

(%)ones uomaiyu

Concentration(mg/ml)

o+ o+
) oI o-
K- T
~J 700700 K0 T TR T T
BN KT RIE KO

Fig. 24. Inhibition ratio of growth breast adenocacinoma. MCF7 and selectivity

in adding the essential oil from several plants.

MCF7(brest adenocarcinoma, pleural effusion, human)
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3) T (Y AGS)
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Fig. 25. Inhibition ratio of growth of stomach adenocarcinoma, AGS and selectivity

in adding the essential oil from several plants

Fig. 25.= A+ A& A5 AAY AE 545 dotir] 93k FdAE=Es A 1+

Al 3291 WRLE8S(Human embryo liver)& Abgskeivh. 1o Aol A w3 A Al

o] HAL 3% A AE BT va U2 Ax SAS Bidd 53] =35 AR
e 1.0 oM XY HAdo] oF 119%= wig WATh o] Fox Axe] HA4o
10% vts 7leoe® v =3t5o Ai Aol oF 08¢ F&=d 5 Al
588 °F 10%, SAIEe] A& , Aol dede 28 A= g #&Eg v
g ARE dedon, oo F7F AR AFE Tkl @il AEst 7hsAd S AlAE
At
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, hepatocellular carcinoma, Hep3B )

oF
=

(%)onel uoniqiyu|

0.6 0.8 1.0

Concentratiol

0.4

n(mg/ml)

Y ' 2L
3|8k

26. Inhibition ratio of growth hepatocellular carcinoma, Hep3B and selectivity

Fig.

in adding the essential oil from several plants

Fig. 27. Comparison of inhibiting the growth of hepatocellular carcinoma, Hep3B

in adding or adding the essential oil from Juniperus rigida.

A: no addition, B: 1.0 mg/ml of essential oil fromJuniperus rigida.
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Fig. 28. Inhibition ratio of growth of lung carcinoma, A549 in adding the

samples.

,5],



100 10

80 -

60 -

Selectivity

40

Inhibition ratio(%)

20

0 — : : 0
0.2 0.4 0.6 038 1

Concentrations(g/L)

3| &

== B SHALLE O ZELR
- 3|8 -

o* —A— SR e 2 FL R

[=3
'IT
(=3
T

Fig. 29. Inhibition ratio of growth of stomach adenocarcinoma, AGS in

adding the samples.
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Fig. 30. The ratio of inhibition the growth(bar chart) of Brest

adenocarcinoma, human(MCF-7) in adding the sample.
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Fig. 31. The ratio of inhibition the growth(bar chart) of Hepatocellular car-

cinoma, human(Hep3B) in adding the samples.
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plants by

W) FEddelay 34 A
Table 14. Anti-mutagenic effects of the essential oils from severa
using CHO V79 cell line treated with 4-NQO(5x 107°M)
Dose Inhibition ratio
Sample (mg/ml) Compared to the control (%)
0.2 9.8
0.4 10.6
e 0.6 14.2
0.8 16.4
1.0 20.6
0.2 10.7
0.4 15.3
3] 3 0.6 187
0.8 26.5
1.0 29.8
0.2 28.6
0.4 334
o 0.6 425
0.8 46.7
1.0 50.3
0.2 18.6
0.4 235
G F L 0.6 25.7
0.8 28.2
1.0 305
0.2 25.7
0.4 315
il A5 0.6 36.7
0.8 414
1.0 53.6
0.2 13.6
0.4 18.7
e 0.6 21.4
0.8 28.7
1.0 32.4
0.2 10.7
0.4 15.6
H o 0.6 20.5
0.8 26.7
1.0 29.8
0.2 17.8
04 25.6
% 0.6 37.8
0.8 40.5
1.0 45.6
_ 54 _
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Table 15. Anti-mutagenic effects of the extracts by supercritical fluid

extraction process from each trees by using CHO V79 cell line treated with

4-NQO.

0.6 0.8

0.4

0.2

Dose(g/L)

Samples

274

24.5

174

13.7
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q_mo

45.3

42.4

284

25.3

15

48

39.2

28.3

16.2
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25.3

22.1
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13.2

0.5
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Table 16. Enhancement of glutathione-S-transferase activity in adding the essential

oils from several plants.

S , Dose Activation of GST compared
ample
3 (mg/ml) to the control (%)
0.2 100.2
0.4 105.4
EE U 0.6 106.8
0.8 109.8
1.0 116.7
0.2 103.4
0.4 111.7
3] 0.6 120.3
0.8 120.3
1.0 129.1
0.2 103.2
0.4 109.6
& 0.6 110.2
0.8 123.7
1.0 140.3
0.2 117.8
0.4 128.6
E U 0.6 150.3
0.8 162.4
1.0 150.8
0.2 121.4
0.4 138.6
el A 0.6 141.9
0.8 172.1
1.0 183.6
0.2 120.3
0.4 137.8
Frlvg 0.6 149.5
0.8 152.6
1.0 162.4
0.2 125.6
0.4 1125
W o 0.6 151.4
0.8 143.8
1.0 152.3
0.2 112.3
0.4 132.7
 m 0.6 113.9
0.8 153.8
1.0 152.4

Table 16.2 A7 1dAolA i AHf{FFEEo] He] F Qa3 =577

glutathione S- transferase (GST)el] W x&= &S %xALg Aol Fig. 32.



= 2xd=e oAy &5 A FEEo] o Fad AEAd
glutathione S- transferase (GST)o] " X+&= AgS A A3 Ao
Epoxide, haloalkane, nitroalkane, alkene, aromatic halo—-, nitro- 3}3%&

glutathione®} conjugations €S AA H]5A conjugateE THETE o 7|l 3o

3t &4+ glutathione-S-transferase©] ™ ©] conjugates= =4 E5o =2 4

A o] gi GSTE Uwhdom wel BAL d5stehs wAUES 7t T
dutn elA gtk ¥ AvkEe B 100%E B u s 2o B4S
Bl AL FAUFEA Hu =10 g/L)edA o 1792 U AnsEnt
o 4% etk %o ARE nigoz sahiie] 294 JHFEE
& 7o) A= Aol wolakr] on wEAe W & HEEo] AeS
seld 7 AT
200
160 ]
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Fig. 33. Enhancement of glutathione-S-transferase activity in adding the

essential oils from several plants.
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Fig. 34. The growth of viable cell density of PC12 in adding the essential oils.
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Fig. 37. The effect of the essential oils on the growth of hyman T cell (Jurkat)
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Fig. 38. The effect of the essential oils the growth of human B cell (Raji).
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AdE dAres Wy 4 235 SAst7] A8 Az W AlEQ hyman T
cell (Jurkat)¥} B cell(Raji)S °o]&3le] HS s8R th(Fig. 37, Fig. 38) 3% AH =
A BT ke Frtel mldElete] W Alxe]l HAEC] bR e, =k A
Edo 4% 02 o4 FRAME U§ = HE&R Aol s =dTh

2) Cytokine

=
=4

Table 17. The quantity of secretion of IL-6 and cell density from human T

cell in adding samples.

Quantity of secretion of

Sample ?ultwatlon Cell iiensny cytokine (x107 pe/cell)
time (DAY)  (x10° /mL) L6 TNF-a
0 1.0 - -
2 34 1.77 5.89
J. rigida fruit
3 6.3 2.90 4.38
4 4.2 3.15 4.60
0 1.0 - -
2 3.1 1.75 5.39
J. rigida trunk
3 6.1 2.68 3.18
4 39 2.93 3.73
0 1.0 - -
2 3.8 1.69 5.67
B. carteii fruit
3 6.9 2.82 4.42
4 4.8 2.90 4.66
34 WEet A% WMz 4% FHEE AWIT & Ax Anz W
M EEo] #H|= cytokineZ} AIA XL 5 FAHSNL AF= Table. 17
of “eb ATt
LAz A B thal cell densityS AHHH EE A Fo|A wjdEA T o=
Hog MiEsErl S7lste A& BolFdom w444 b =& Alx &
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NEE YER ST
cells/ml = 7F%
6.3 x 10* cells/me3} 6.1 x 10! cells/mie] A X FAS YehfQL. 2+ Al &

A G IL-69 S Ao, =305 dujo] A Aol WY 6244 315 x

Shia

o 747 29 x 107 pg/eelld} 293 x 107 pg/eelld &S Yelugeh 181
gk AE g TNF-o¢ ZH| S A9Ed) [L-69 24 g 244
b g Bul S yehhlen, 1 % mhE drjel A AEo] 589 x 107
pg/cell= 7H¢ W2 0l FS UL, =35 7)ok 73 4 B A
7zt 539 x 107 pg/celléh 567 x 107 pg/celle] #u] &S et}

oj& SA FdE 919 F¢ A AGAE AF 3 A w3 drj
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s ol Euge] v AXEe va WA Ats 59L& D QoA AAE F
el e AHFL Adol ATARE obF Aoz YzEn

F-ito] apoptosisell 23k Aoz Az o] A dlgh FFo] 3UAFH L= o
2 Rt AFEAFEH] &S T0~80%C. 2 A8 Fol & 5UAx= 25 AHE MCF79
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Fig. 40. Comparison of MCF7 cell growth and death in no adding (A) or adding J.
rigida fruit(0.5g/L)(B), J. rigida trunk(C), B. carteii fruit(D) after 3 day of cultivation.
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Fig. 43. Comparison of normal cells(A) and differentiated cells by essential

oil from J. rigida fruit(B), J. rigida trunk(C), B. carteii fruit(D)

after 4 day of cultivation.
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Table. 18. Survival rate of samples on the growth of ascites from

Sarcoma-180 in ICR mice.

Sample Survival rate (%)
J. rigida fruit 142.6
J. rigida trunk 1185
B. carteii fruit 131.5

,6‘9,



Fig. 46. The features of mice to inoculated after 20 days(A : standard

control group, B : control group, C : treated essential oil from J.

rigida fruit group, D : treated essential oil from J. rigida trunk

group, E : treated essential oil from B. carteii fruit group).
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